Responses of human neutrophils to sulfite.
Exposure to sulfur dioxide or sulfite aerosols induce inflammatory reactions in the respiratory tract characterized by an influx of neutrophils into the airways. To determine direct intracellular effects of sulfite on human neutrophils, these cells were evaluated ultrastructurally by electron microscopy and analyzed for their extracellular and intracellular respiratory burst activity after incubation with sulfite (0.01-10 mM) in vitro. The respiratory burst was quantitated by measuring both the extracellular release of superoxide anions (O2-) by superoxide dismutase-inhibitable lucigenin-dependent chemiluminescence (CL) and the intracellular generation of hydrogen peroxide (H2O2) by flow cytometry using the reagent dichlorofluorescein diacetate. The addition of sulfite in concentrations of 0.01-1 mM resulted in sixfold increases in CL of resting neutrophils. Neutrophils stimulated with zymosan, phorbol myristate acetate (PMA), or N-formyl-methionine-leucine-phenylalanine further increased CL when sulfite was added. Higher sulfite concentrations (2-10 mM) decreased CL of resting, zymosan-stimulated, and PMA-stimulated cells. When sulfate was added, no changes in CL of resting and zymosan-stimulated neutrophils were seen, indicating that the effect is specific for sulfite. The intracellular generation of H2O2 in resting and PMA-stimulated neutrophils incubated with sulfite (0.1-2 mM) was increased twofold. These findings suggest that sulfite in low concentrations stimulates neutrophils by activating the respiratory burst to produce O2- and H2O2. Ultrastructural studies confirm the stimulating effect of sulfite on neutrophils with sulfite-treated cells exhibiting increased ruffled surface membranes, degranulation changes, and vesiculation similar to those seen in PMA-stimulated cells.